Searching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-21 5853 

(43)Date of publication of application : 30.07.2003 



(51)Int.CI. 




G03G 9/097 






C08G 63/688 




(21)Application number 


: 2002-01 7856 


(71)Applicant : 


NIPPON ZEON CO LTD 


(22)Date of filing : 


28.01.2002 


(72)Inventor : 


KISHIMOTO TAKUJI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrification controlling resin suitable for obtaining 
a toner having excellent stability of the charge amount and excellent dispersibility of a coloring 
agent and to provide an electrophotographic toner having excellent stability of the charge 
amount, excellent dispersibility of a coloring agent, causing no fog, having high print density and 
excellent balance in low temperature fixing property and high temperature storage property and 
hardly causing color transfer or sticking to a resin sheet. 

SOLUTION: The electrification controlling resin comprises polyester resin produced by 
polymerizing and condensing at least (A) a divalent carboxylic acid compound having a cyclic 
structure, (B) a dihydric alcohol having a cyclic structure and (C) a polyvalent carboxylic acid 
compound having a sulfonate group or its salt and/or polyhydric alcohol. The obtained 
electrification controlling resin is mixed with a coloring agent in a polymerizable monomer, and 
the mixture is changed into droplets in water and subjected to suspension polymerization to 
obtain color particles. Silica or the like is externally added to the particles to obtain the 
electrophotographic toner. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim ^Electrification control resin which consists of polyester resin which carries out a 
polycondensation by using a polyvalent-carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) 
containing a sulfonic group or its salt as an essential ingredient. 

[Claim 2]Electrification control resin which consists of polyester resin which carries out the 
polycondensation of a polyvalent-carboxylic-acid compound (A1) and/or polyhydric alcohol (A2), and a 
cyclic divalent-carboxylic-acid compound (B) containing a sulfonic group or its salt 
[Claim 3]Electrification control resin which consists of polyester resin which carries out the 
polycondensation of a polyvalent-carboxylic-acid compound (A1) and/or polyhydric alcohol (A2), a 
cyclic divalent-carboxylic-acid compound (B), and cyclic dihydric alcohol (C) containing a sulfonic 
group or its salt. 

[Claim ^Electrification control resin which consists of polyester resin which carries out the 
polycondensation of a polyvalent-carboxylic-acid compound (A1) and/or polyhydric alcohol (A2), a 
cyclic divalent-carboxylic-acid compound (B), cyclic dihydric alcohol (C), and chain dihydric alcohol 
(E) containing a sulfonic group or its salt 

[Claim 5]The electrification control resin according to claim 2 to 4 whose cyclic divalent- 
carboxylic-acid compound (B) is an alicycle fellows divalent-carboxylic-acid compound. 
[Claim 6]The electrification control resin according to claim 2 to 5 whose cyclic dihydric alcohol (C) is 
alicycle fellows dihydric alcohol. 

[Claim 7]The electrification control resin according to claim 5 which is the compound which a carboxyl 
group or a carboxylic acid derivative group combined with each two adjacent carbon atom in which an 
alicycle fellows divalent-carboxylic-acid compound constitutes alicycle. 

[Claim 8]The electrification control resin according to claim 6 whose cyclic dihydric alcohol (C) is a 
bis(hydroxycyclohexyl)-alkane. 

[Claim 9]A toner for electro photography containing one of electrification control resin according to 
claim 1 to 8 t binding resin, and colorant 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the toner for electro photography which used 
electrification control resin and it. In order to control electrification quantity in detail, it is used and is 
related with the toner for electro photography containing the electrification control resin, binding resin, 
and colorant 
[0002] 

[Description of the Prior Art]In recent years, the full color electrophotography device, especially the 
digitized full color electrophotography device attract attention, and it is developing in a commercial 
scene widely with expansion of automation. As a toner for electro photography (it may only be 
hereafter called a "toner".) used for an electrophotography device, The particles which add and knead 
colorant, a charge controlling agent, etc. to binding resin, and are subsequently mainly manufactured 
by grinding and what is called pulverizing method classified further (pulverizing method particles), Or 
the particles (the polymerizing method particles) manufactured by polymerizing by methods, such as 
suspension polymerization, an emulsion polymerization, and a distributed polymerization, and making 
mixtures, such as a polymerization nature monomer, colorant, and a charge controlling agent, meet if 
needed are mainly used. 

[0003]Although the organic compounds which have metallized dye, a carboxyl group, or a nitrogen 
content group, those metal complexes, etc. were used as a charge controlling agent, In recent years, 
the charge controlling agent made of resin (henceforth "electrification control resin") from which the 
toner excellent in non-stain resistance, low temperature fixability, and image surface gloss is easy to 
be obtained is variously proposed with improvement in the speed, colorization, etc. For example, using 
the acrylic ester (meta) system polymer containing a sulfonic group as electrification control resin is 
proposed, however, ultra high-speed printing — in minute color printing, the stability of electrification 
and the dispersibility of colorant are overly insufficient, and generating of a fogging, an image 
concentration fall, etc. occurred easily. The vinyl chloride resin sheet had color projection and sticking 
and starting ****. 
[0004] 

[Problem(s) to be Solved by the InventionjThis invention was made in view of this situation, and is 

The purpose is to provide suitable electrification control resin, in order to obtain the toner which 
was excellent in the stability of ** and was excellent in the dispersibility of colorant. 
This invention does not have generating of fogging, and its printing density is high, it is [ it excels in 
the stability of electrification quantity and excels in the dispersibility of colorant, and ] further 
excellent in the balance of low temperature fixability and high-temperature-preservation nature, and 
an object of this invention is to provide the color projection to a resin sheet and the toner for electro 
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photography which sticks and cannot start **** easily, this invention person uses the polyvalent- 
carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) containing a sulfonic group or its salt as 
an essential ingredient, as a result of repeating research wholeheartedly to achieve the above objects, 
and the polyester resin which carries out a polycondensation The stability of electrification quantity, 
Find out raising the dispersibility of colorant substantially and the toner using the poly esthetic resin 
as electrification control resin further, It excels in the stability of electrification quantity, excels in the 
dispersibility of colorant, excels in the balance of low temperature fixability and high-temperature- 
preservation nature further, finds out color projection and that it sticks and is hard to start **** to a 
resin sheet, and came to complete this invention based on these knowledge. 
[0005] 

[Means for Solving the Problem] Electrification control resin which consists of polyester resin which 
carries out a polycondensation is provided in this way by using as an essential ingredient a polyvalent- 
carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) which contain a sulfonic group or its 
salt according to this invention, A toner for electro photography containing this electrification control 
resin, binding resin, and colorant is provided. 
[0006] 

[Embodiment of the Invention]Electrification control resin of this invention consists of polyester resin 
which carries out a polycondensation by using the polyvalent-carboxylic-acid compound (A1) and/or 
polyhydric alcohol (A2) containing a sulfonic group or its salt as an essential ingredient. 
[0007]As a polyvalent-carboxylic-acid compound (A1) containing the sulfonic group which constitutes 
electrification control resin of this invention, or its salt, Sulfoterephthalic acid, 5-sulfoisophtharate, 
5-sulfoisophtharate methyl ester, 4-sulfophthalic acid, 4-sulfophthalic acid anhydride, 
4-sulfonaphthalene-2,7-dicarboxylic acid, 5 - [4-sulfophenoxy] Isophthalic acid; 5-sulfo hexahydro 
isophthalic acid, 5-sulfo hexahydro isophthalic acid methyl ester, Aromatic multivalent sulfonic 
acid;5~sulfo tetrahydro isophthalic acid, such as 4-sulfo hexahydrophthalic acid and 4-sulfo 
hexahydrophthalic anhydride, Alicycle fellows multivalent sulfonic acid [, such as 5-sulfo tetrahydro 
isophthalic acid methyl ester, 4-sulfo tetrahydrophtal acid, and 4-sulfo tetrahydrophthalic anhydride, ];, 
those salts, etc. are mentioned. As a sulfonate, salts, such as ammonium, Li, Na, K, Mg, Ca, Cu, and 
Fe, are mentioned. When using as electrification control resin especially, K salt or Na salt is preferred. 
As polyhydric alcohol (A2) containing a sulfonic group or its salt, 

2.3- bis(hydroxymethyl)benzenesulfonic acid, 3,5-bis(hydroxymethyl)benzenesulfonic acid, 

3.4- bis(hydroxymethyl)benzenesulfonic acid, 2,5-bis(hydroxymethyl)benzenesulfonic acid, those salts, 
etc. are mentioned. As a sulfonate, salts, such as ammonium, Li, Na, K, Mg, Ca, Cu, and Fe, are 
mentioned. When using as electrification control resin especially, K salt or Na salt is preferred. 
[0008]The quantity of the polyvalent-carboxylic-acid compound (A1) which contains a sulfonic group 
or its salt in this invention, and/or polyhydric alcohol (A2), the total monomer (sum total of all the 
carboxylic acid components and all the alcohol components) which constitutes electrification control 
resin — usually — 0.2-20-mol% — it is 0.5-1 0-mol% preferably. By containing this polyvalent- 
carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) as a polycondensation ingredient, the 
dispersibility of the paints in a toner can improve and the electrostatic property of a toner can be 
controlled. 

[0009]It is preferred to carry out copolycondensation of the cyclic divalent-carboxylic-acid compound 
(B) to electrification control resin of this invention. As a cyclic divalent-carboxylic-acid compound (B), 
an aromatic divalent-carboxylic-acid compound and an alicycle fellows divalent-carboxylic-acid 
compound are mentioned, and an alicycle fellows divalent-carboxylic-acid compound is preferred. As 
an aromatic divalent-carboxylic-acid compound, derivatives, such as 1 ,5-naphthalic acid, 
2,6-naphthalic acid, diphenic acid, terephthalic acid, isophthalic acid, phthalic acid, these alkylation 
objects and these acid anhydrides, a halogenide, esterification material, and an amidation thing, are 
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mentioned. 

[0010]An alicycle fellows divalent-carboxylic-acid compound is a compound in which fat ring 
structure, two carboxyl groups, or a carboxylic acid derivative group consists in molecular structure. 
As fat ring structure, the thing of many rings, such as monocycle; norbornane rings, such as a 
cyclopentane ring, a cyclohexane ring, a cycloheptane ring, and a cyclohexene ring, and a norbornene 
ring, is mentioned. As a suitable alicycle fellows divalent-carboxylic-acid compound, a carboxyl group 
or a carboxylic acid derivative group (an amide group, an ester group, and an acid anhydride group.) 
The alicycle fellows divalent-carboxylic-acid compound which acid halide combines with each two 
carbon atom which constitutes alicycle; an alkyl group like the alicycle fellows divalent carboxylic acid 
expressed with the general formula (1) or (2) or those anhydrides has combined with alicycle as a 
substituent. [ especially ] As an alkyl group, a methyl group, an ethyl group, a propyl group, an 
isopropyl group, etc. are preferably mentioned to the thing of 1 -8 carbon numbers, and a concrete 
target 
[0011] 
[Formula 1] 




(1 ) 



[0012] 
[Formula 2] 




(2) 



[001 3]R in a formula (1) or (2) is an alkyl group. 

[0014]The alicycle fellows divalent-carboxylic-acid compound preferably used by this invention makes 
a diene compound and; maleic anhydrides, such as butadiene, isoprene, piperylene, and a 
cyclopentadiene, react, and is obtained by hydrogenating if needed etc., for example. As an example of 
an alicycle fellows divalent-carboxylic-acid compound, Tetrahydro terephthalic acid, tetrahydro 
isophthalic acid, tetrahydrophtal acid; Hexahydro terephthalic acid, Hexahydro isophthalic acid, 
hexahydrophthalic acid;3-alkyl tetrahydro terephthalic acid, 4-alkyl tetrahydro terephthalic acid, 

3- alkyl tetrahydro isophthalic acid, 4-alkyl tetrahydro isophthalic acid, 3-alkyl tetrahydrophtal acid, 

4- alkyl tetrahydrophtal acid; 3-alkyl hexahydro terephthalic acid, 4-alkyl hexahydro terephthalic acid, 

3- alkyl hexahydro isophthalic acid, 4-alkyl hexahydro isophthalic acid, 3-alkyl hexahydrophthalic acid, 

4- alkyl hexahydrophthalic acid; 3,6- and methylene-tetrahydro terephthalic acid, 3,6- and methylene- 
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tetrahydro isophthalic acid, 3,6- methylene-tetrahydrophtal acid;3,6- and methylene-hexahydro 
terephthalic acid, 3,6- and methylene-hexahydro isophthalic acid, 3,6-, and methylene- 
hexahydrophthalic acid; 

[0015]2-alkyl 3,6- and methylene-tetrahydro terephthalic acid, 3-alkyl 3,6- and methylene-tetrahydro 
terephthalic acid, 2-alkyl 3,6- and methylene-tetrahydro isophthalic acid, 3-alkyl 3,6- and methylene- 
tetrahydro isophthalic acid, 2-alkyl 3,6- and methylene-tetrahydrophtal acid, and 3-alkyl 3,6-, 
methylene-tetrahydrophtal acid;2-alkyl 3,6-, and methylene-hexahydro terephthalic acid, 3-alkyl 3,6- 
and methylene-hexahydro terephthalic acid; 2-alkyl 3,6- and methylene-hexahydro isophthalic acid, 
3-alkyl 3,6- and methylene-hexahydro isophthalic acid, and 2-alkyl 3,6- and methylene- 
hexahydrophthalic acid, and 3-alkyl 3,6- and methylene-hexahydrophthalic acid; are mentioned. 
[0016]As an example of a derivative of an alicycle fellows divalent-carboxylic-acid compound, A 
tetrahydrophthalic anhydride, a hexahydrophthalic anhydride, 3-alkyl tetrahydrophthalic anhydride, 
Acid anhydrides, such as 3-alkyl hexahydrophthalic anhydride, 4-alkyl tetrahydrophthalic anhydride, 
and 4-alkyl hexahydrophthalic anhydride; esterification material, a halogenide, an amidation thing, etc. 
are mentioned. These are independent, respectively or can be used combining two or more sorts. Also 
in these, 3-alkyl tetrahydrophtal acid, 3-alkyl hexahydrophthalic acid, Since a toner which is excellent 
in the dispersibility of colorant is obtained when 4-alkyl tetrahydrophtal acid, 4-alkyl hexahydrophthalic 
acid, and those anhydrides give fluid high electrification control resin and use this electrification 
control resin for a toner, it is desirable. As for quantity of a cyclic divalent-carboxylic-acid compound 
(B), it is preferred especially that it is [ 80 - 100 mol ] % usual [ of all the polyvalent carboxylic acid 
components which constitute electrification control resin ], 70 - 100-mol%. If there are few these 
rates, sufficient melting nature may not be obtained. 

[0017]As carboxylic acid components which constitute electrification control resin, 
copolycondensation of a chain divalent-carboxylic-acid compound (D) and the carboxylic acid 
compound (F) more than trivalent may be carried out if needed. As a chain divalent-carboxylic-acid 
compound (D) in which copolycondensation is possible, succinic acid, adipic acid, azelaic acid, sebacic 
acid, dodecane dicarboxylic acid, fumaric acid, maleic acid, itaconic acid, etc. are mentioned. As a 
polyvalent-carboxylic-acid compound (F) more than trivalent, trimellitic acid, pyromellitic acid, trimesic 
acid, etc. are mentioned. Less than 1 5 mol % of all the carboxylic acid components of a rate of a chain 
divalent-carboxylic-acid compound (D) is preferred. If this rate becomes large, glass transition 
temperature of a polyester precursor will fall and the blocking resistance of a toner will fall. Less than 
5 mol % of all the carboxylic acid components of a rate of a polyvalent-carboxylic-acid compound (F) 
more than trivalent is preferred. Since weight average molecular weight of polyester will become high 
if this rate becomes large, the melting characteristic of a toner falls and fixability worsens. 
[001 8]It is preferred to carry out copolycondensation of the cyclic dihydric alcohol (C) to 
electrification control resin of this invention. As cyclic dihydric alcohol (C), aromatic dihydric alcohol 
and alicycle fellows dihydric alcohol are mentioned, and alicycle fellows dihydric alcohol is preferred. 
As aromatic dihydric alcohol, PARAKI silylene glycol, meta key silylene glycol, An ethyleneoxide 
addition of Alt key silylene glycol and 1 ,4-phenyleneglycol, an ethyleneoxide addition of bisphenol A, a 
propylene oxide addition, etc. are mentioned. As alicycle fellows dihydric alcohol, it is 2,2-bis(4- 
hydroxycyclohexyO-propane (.). Namely, hydrogenation bisphenol A, 
1 ,4-bis(hydroxymethyl)cyclohexane, 1 ,3-bis(hydroxymethyl)cyclohexane, 

1 ,2-bis(hydroxymethyl)cyclohexane, 2,2,4,4-tetramethyl 1 ,3-cyclohexanediol, An ethyleneoxide 
addition of 1 ,4-cyclohexanediol and hydrogenation bisphenol A and a propylene oxide addition, 
tricyclodecane diol, tricyclodecane dimethanol, dicyclohexyl 4,4'-diol, etc. are mentioned. 
Bis(hydroxycyclohexyl)-alkanes, such as hydrogenation bisphenol A, are [ among these ] preferred. 
Quantity of cyclic dihydric alcohol (C) is preferred in their being 2 - 60-mol% of all the polyhydric 
alcohol components which constitute electrification control resin, and still more preferred in their 



4/17/2009 12:26 PM 



,2003-215853, A [DETAILED DESCRIPTION] http://www4 .ipdl .inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=ht.. 

being 2 - 60-mol %. If quantity of alicycle fellows dihydric alcohol increases too much in reverse which 
glass transition temperature will become low if there is too little quantity of cyclic dihydric alcohol (B), 
and becomes the tendency for an improvement effect of blocking resistance to fall, a molecular weight 
of electrification control resin will become low easily. 

[0019]As other alcohol components which constitute electrification control resin, it is preferred to 
carry out copolycondensation of the chain dihydric alcohol (E). Copolycondensation of the alcohol (G) 
more than trivalent may be carried out As chain dihydric alcohol (E), ethylene glycol, a diethylene 
glycol, 1 ,3-propanediol, 1 ,4-butanediol, 1 ,5-pentanediol, 1 ,6-hexanediol, diethylene glycol, polyethylene 
glycols, Straight-chain-shape aliphatic series glycols, such as polytetramethylene glycol; Propylene 
glycol, Branched-chain aliphatic series glycols, such as dipropylene glycol, polypropylene glycol, 
neopentyl glycol, 2,2,4-trimethyl 1 ,3-pentanediol, and 2-ethyl-2-butyl-1,3-propanediol, etc. are 
mentioned. In these, straight-chain-shape aliphatic series glycol is preferred, and especially ethylene 
glycol is preferred also in it As alcohol (G) more than trivalent, trimethylolpropane, glycerin, 
pentaerythritol, dipentaerythritol, trimethylolethane, cyclohexane triol, tris(hydroxymethyl) 
cyclohexane, etc. are mentioned. 

[0020]a molecular weight of electrification control resin of this invention is a polystyrene conversion 
number average molecular weight measured with gel BAMIESHON chromatography (GPC) — desirable 
— 5,500-30,000 — it is 7,500-15,000 especially preferably. When a molecular weight is in this range, 
the dispersibility of electrification control resin becomes good and the stability of electrification 
becomes high. Not less than 50 ** of glass transition temperature of electrification control resin of 
this invention is 50-80 ** especially preferably preferably. The preservability of a toner will be 
improved if glass transition temperature is not less than 50 **. 

[0021]A hydroxyl value is usually 1-100 mgKOH/g, and electrification control resin of this invention 
is a thing of 5 - 50 mgKOH/g preferably. When a hydroxyl value is small, fixability may worsen, big 
unevenness may arise on the surface of a picture, and smooth nature may fall. Conversely, when large, 
hot offset generating temperature becomes low, hydrophilic nature becomes high further, and it is in a 
tendency for electrification quantity to change with environmental variations easily. As for 
electrification control resin, in order to lessen influence of moisture in a high-humidity/temperature 
environment it is preferred to lessen an aromatic ring more. 

[0022] Electrification control resin of this invention can be obtained in a publicly known method 
(namely, a polycondensation method) of manufacturing polyester, and a similar way. A total of a 
hydroxyl value of the inside of a total monomer which totaled a polyvalent carboxylic acid component 
and a polyhydric alcohol component in carrying out the polycondensation of a polyvalent carboxylic 
acid component and the polyhydric alcohol component, and an alcoholic reactivity group [X] A total of 
acid value of said carboxylic acid sexual response nature group [Y]Since also performing a twist on 
conditions which do not become small can make a molecular weight of polyester high and it can make 
a hydroxyl value high, it is preferred. A total of a hydroxyl value of an alcoholic reactivity group [X]A 
total of acid value of a carboxylic acid sexual response nature group [Y]Rate[X]/1.00 or more 
equivalent ratio of [Y] is preferred, 1 .01-1.5 are more preferred, and especially the range of 1.03-1.3 is 
preferred. The alcoholic reactivity group refers to an alcoholic functional group in which an ester bond 
is made to form here, and hydroxyl etc. are usually mentioned. The carboxylic acid sexual response 
nature group refers to a functional group of carboxylic acid nature in which an ester bond is made to 
form, and a carboxyl group or a carboxylic acid derivative group is usually mentioned. 
[0023]As for a polycondensation reaction, it is preferred that it is carried out at 150-280 **, and 
reaction temperature of 100-300 ** carries out especially under existence of inactive gas preferably 
for example. An organic solvent of nonaqueous solubility which carries out azeotropy to water, such as 
toluene and xylene, may be used if needed. A polycondensation reaction may be performed under 
decompression (usually 0.1 - 500mmHg, preferably 0.5 - 200mmHg, more preferably 1 - 50mmHg). An 
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esterification catalyst is usually used for this polycondensation reaction. As an esterification catalyst 
for example Para toluenesulfonic acid, sulfuric acid, Broensted acid, such as phosphoric acid; Calcium 
acetate, zinc acetate, manganese acetate, zinc stearate; — acetylacetonato [ of iron or zinc ]; — 
metal alkoxide; — alkyl tin oxide. Organic metallic compounds, such as dialkyl tin oxide and an organic 
titanium compound : Tin oxide, Metallic oxides, such as antimony oxide, titanium oxide, and vanadium 
oxide: Titanium alkoxide, heteropoly acid, or iron acetylacetonato is preferred at a point which can 
carry out polymers quantification of the polyester obtained by mentioning heteropoly acid etc. 
[0024]In order to obtain electrification control resin of this invention, the above-mentioned carboxylic 
acid compound and alcohol may be prepared and put in block, and may be made to react by desired 
composition ratio, but a method of a point that adjustment of a molecular weight is easy to the next is 
preferred. Namely, a cyclic divalent-carboxylic-acid compound (B) and cyclic dihydric alcohol (C) 
preferably, Carry out the polycondensation of a cyclic divalent-carboxylic-acid compound (B), cyclic 
dihydric alcohol (C) and a chain divalent-carboxylic-acid compound (D), and/or the chain dihydric 
alcohol (E), obtain a precursor, and it ranks second, The polycondensation of a polyvalent- 
carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) containing this precursor, a sulfonic 
group, or its salt is carried out. 

[0025]a precursor — the polystyrene conversion number average molecular weight — 1,500-5,000 — 
it is 2,000-4,000 preferably. A number average molecular weight is a polystyrene reduced property 
measured with gel permeation chromatography (GPC). When a molecular weight is in this range, the 
dispersibility of electrification control resin becomes high. Not less than 50 ** of glass transition 
temperature of a precursor is 50-80 ** especially preferably preferably. The preservability of a toner 
will be improved if glass transition temperature is not less than 50 **. 

[0026]In a polycondensation with a polyvalent-carboxylic-acid compound (A1) and/or polyhydric 
alcohol (A2) containing a precursor, a sulfonic group, or its salt, It is preferred to use polyvalent- 
carboxylic-acid compounds and/or polyhydric alcohol other than a polyvalent-carboxylic-acid 
compound (A1) containing a sulfonic group or its salt and/or polyhydric alcohol (A2) as a 
polycondensation ingredient. If polyvalent-carboxylic-acid compounds and/or polyhydric alcohol other 
than a polyvalent-carboxylic-acid compound (A1) containing a sulfonic group or its salt and/or 
polyhydric alcohol (A2) are used, adjustment of a molecular weight becomes easy and electrification 
control resin of the amount of polymers can be obtained. These polyvalent-carboxylic-acid 
compounds in particular are not restricted, but can mention an aromatic divalent-carboxylic-acid 
compound which was mentioned above and a cyclic divalent-carboxylic-acid compound (B) like an 
alicycle fellows dicarboxylic acid compound, a chain divalent-carboxylic-acid compound (D), a 
carboxylic acid compound (F) more than trivalent, etc. Also in these, like terephthalic acid, tetrahydro 
terephthalic acid, and hexahydro terephthalic acid, A cyclic divalent-carboxylic-acid compound which 
a carboxyl group or a carboxylic acid derivative group combined with each two carbon atom which 
constitutes a ring, and which does not adjoin each other is preferred, A terephthalic acid screw 
(hydroxyalkyl), a tetrahydro terephthalic acid screw (hydroxyalkyl), or a hexahydro terephthalic acid 
screw (hydroxyalkyl) is mentioned. These polyhydric alcohol is not restricted in particular, either, but 
can mention cyclic dihydric alcohol (C) like aromatic dihydric alcohol which was mentioned above, or 
alicycle fellows dihydric alcohol, chain dihydric alcohol (E), alcohol (G) more than trivalent, etc. **** 
for polycondensations with a polyvalent-carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) 
containing a precursor, a sulfonic group, or its salt, Other polyvalent-carboxylic-acid compounds or 
the total quantity of polyhydric alcohol is 20 to 40 weight section especially preferably ten to 50 
weight section preferably to precursor 100 weight section. When quantity of this polyvalent- 
carboxylic-acid compound or polyhydric alcohol is in a mentioned range, since polymers quantification 
can be carried out without spoiling mobility, it is desirable. 

[0027] A toner of this invention contains electrification control resin of said this invention, binding 
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resin, and colorant. A toner of this invention is usually carrying out 0.03-10 weight-section content of 
the electrification control resin of this invention preferably 0.01 to 20 weight section to the binding 
resin 100 after-mentioned weight section. If there is little quantity of electrification control resin, 
electrification controlling performance will not appear, but if too large, variation width of electrification 
quantity by an environmental variation will become large easily. With a toner of this invention, even if it 
does not use other charge controlling agents together other than electrification control resin of this 
invention, practically sufficient electrifying characteristic is shown. However, the conventional charge 
controlling agent may be used together for the purpose, such as fine adjustment. It is possible to use 
a charge controlling agent of various kinds of positive triboelectric charging or negative triboelectric 
charging as other charge controlling agents. For example, a metal complex of an organic compound 
which has a carboxyl group or a nitrogen-containing basis, metallized dye, Nigrosine, etc. are 
mentioned. More specifically SUPIRON black TRH (made by the Hodogaya chemical industry 
company), T-77 (made by the Hodogaya chemical industry company), BONTORON S-34 (made by an 
Orient chemical industry company), BONTORON E-84 (made by an Orient chemical industry 
company), BONTORON N-01 (made by an Orient chemical industry company), other electrification 
control resin, such as charge controlling agents, such as copy blue PR (made by Clariant, LTD.), 
and/or the 4th class ammonium (salt) group content (meta-) acrylate system copolymer, and a 
sulfonic acid (salt) group content acrylate system copolymer, can be mentioned. 

[0028]A polymer currently used for usual can be used for binding resin used with this invention toner 
as binding resin of a toner. Specifically Polystyrene, styrene (meta) acrylate copolymerization resin, 
Polyester resin other than the above, polyurethane, an epoxy resin, polyolefine, A core hydrogenation 
thing of polyamide, polysulfone, polish anoa reel ether, acrylate (meta) resin, norbornene system resin, 
and styrene resin, a core hydrogenation thing of styrene isoprene styrene block polymer, etc. are 
mentioned. 

[0029] As colorant used by this invention, there are black colorant, a yellow coloring agent, a magenta 
coloring agent cyanogen colorant, etc. As black colorant, magnetic particle [, such as carbon black, 
the dyes-and-pigments; cobalt of the Nigrosine base, nickel, a tri-iron tetraoxide, iron oxide 
manganese, iron oxide zinc, and iron oxide nickel ]; etc. can be mentioned. When using carbon black, 
since good image quality will be obtained and safety to environment of a toner will also increase if 
primary particle diameter uses what is 20-40 nm, it is desirable. As a yellow coloring agent, 
compounds, such as azo pigment and condensed polycyclic pigment, are used. Specifically, the C.I. 
pigment yellow 3, 12, 13, 14, 15, 17, 62, 65, 73, 83, 90, 93, 97. 120, 138, 155, and 180 and 181 grades 
are mentioned. As a magenta coloring agent, compounds, such as azo pigment and condensed 
polycyclic pigment, are used. Specifically The C.I. pigment red 48, 57, 58, 60, 63, 64, 68, 81, 83, 87, 88, 
89, 90, 112, 114, 122, 123, 144, 146, 149, 163, 170, 184, 185, 187, 202, 206, 207, and 209, 251, the C.I. 
pigment violet 19, etc. are mentioned. As cyanogen colorant, a copper-phthalocyanine compound and 
its derivative, an anthraquinone compound, etc. can be used. Specifically, the C.I. pigment blues 2, 3, 
6, 15, 15:1, 15:2, 15:3, 15:4, 16, and 17 and 60 grades are mentioned. Quantity of these colorant is 
usually one to 20 weight section preferably 0.1 to 50 weight section to binding resin 100 weight 
section. 

[0030]A toner of this invention may contain a release agent from viewpoints of an improvement of low 
temperature fixability, prevention from filming, etc.As a release agent, for example Low molecular 
weight polyethylene, low molecular weight polypropylene, Polyolefine waxes, such as low-molecular- 
weight polybutylene; Candelilla, Vegetable system natural wax, such as carnauba, rice, and haze wax; 
Paraffin, Synthetic waxes, such as petroleum system wax; Fischer Tropsch waxes, such as micro 
crystalline and PETORO lactam; Pentaerythritol tetra Millis Tait, Polyfunctional ester compounds, 
such as pentaerythritol tetra palmitate and dipentaerythritol hexa Millis Tait, etc. are mentioned. These 
can be used combining one sort or two sorts or more. 



15 



4/17/2009 12:26 PM 



,2003-215853, A [DETAILED DESCRIPTION] http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw - _u=ht. . . 

[0031] A synthetic wax (especially the Fischer Tropsch wax), a petroleum system wax, a polyfunctional 
ester compound, etc. are [ among these ] preferred. In a DSC curve measured with a differential scanning 
calorimeter also in these, Endothermic peak temperature at the time of temperature up preferably 
30-200 ** 50-180 **, Polyfunctional ester compounds, such as pentaerythritol ester which is in the 
range of 60-160 ** preferably especially, and dipentaerythritol ester in a range in which the 
endothermic peak temperature is 50-80 **, are preferred especially in respect of fixing-detachability 
balance as a toner. A molecular weight is especially 1000 or more, five or more weight sections 
dissolve at 25 ** to styrene 100 weight section, and, as for dipentaerythritol ester which is 10 or less 
mg/KOH, acid value shows higher efficacy to a fixing temperature fall. Endothermic peak temperature 
is the value measured by ASTM D3418-82. Quantity of the above-mentioned release agent is usually 
one to 15 weight section preferably 0.1 to 20 weight section to binding resin 100 weight section. 
[0032] 1-10 micrometers of volume average particle diameter (dv) of a toner of this invention are 3-8 
micrometers preferably — a ratio (dv/dp) of volume average particle diameter to number average 
particle diameters (dp) — 1-2.0 — it is 1-1.5 preferably. It is preferred that ranges of a value (rl/rs) 
which broke the major axis rl of a toner by the minor axis rs are 1-1.3. When this ratio becomes large, 
transfer nature which transfers a toner image on a photo conductor to transfer materials, such as 
paper, may fall, or since friction between toners becomes large when this toner is dedicated to a toner 
compartment of an image forming device, an external additive may exfoliate, and endurance may fall. 
[0033]a toner of this invention — melt viscosity in 120 ** — usually — 10,000 or less Pa-s — 
desirable — 100-10,000Paands — it is 1.000 - 8,000 Pa-s more preferably. According to the toner 
with such melt viscosity, high definition is realized also by printing at a high speed. Measurement of 
viscosity can be measured using a flow tester. 50-80 ** of softening temperature by a flow tester is 
usually 60-70 ** preferably, and 90-150 ** of outflow starting temperature is usually 100-130 ** 
preferably. When softening temperature is low, preservability may fall, and when conversely high, 
fixability may fall.When outflow starting temperature is low, hot offset tolerance may fall, and when 
conversely high, fixability may fall. 0-80 ** of glass transition temperature according [ a toner of this 
invention ] to a differential scanning calorimeter is usually 40-70 ** preferably. When glass transition 
temperature is low, preservability may fall, and when conversely high, fixability may fall. 
[0034]A tetrahydrofuran (THF) insoluble daily dose of a toner of this invention is usually 0 to 20% 
preferably 0 to 50%. A fall of a gross and aggravation of transparency occur in not less than 50%.A THF 
insoluble daily dose can be measured by a below-mentioned method, a volume specific resistance 
value (log (ohm-cm)) according [ a desirable toner used for this invention ] to a dielectric loss 
measuring instrument — usually — 10-13 — it is a thing of 10.5-12.5 preferably. When a volume 
specific resistance value is small, fogging may occur, and when conversely large, toner scattering, 
fogging, filming, or cleaning defect may occur. As for a toner of this invention, it is preferred that there 
is little electrification quantity change in a high-humidity/temperature environment (H/H environment) 
and low-humidity/temperature environment (L/L environment) and that what is called environmental 
stability is high.As for variation of electrification quantity between each environment in that case, it is 
preferred that it is below 5microC/g.When environmental stability is low, fogging may occur. 
[0035]50 or less color particles [ 30 or less ] with a major axis of 0.2 micrometers or more observed in 
an area of 100 micrometers x 100 micrometers of a toner which fused a toner of this invention at 
temperature of 170 **, and was made into 20 micrometers of thickness are 20 or less pieces still 
more preferably preferably. If there are many these numbers, it will get bad to the spectral 
characteristics, such as transparency required for reappearance of a clear color tone of a color 
picture, and fogging may increase and printing density may become low. The spectral characteristic 
performs solid printing according to a color with a commercial printer, and measures the color tone 
with a spectrum color difference meter. 

[0036]The toner of this invention can make the exterior of a toner mentioned above particles of core 
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shell structure (it is also called capsule structure) by covering with other polymers. By intension-izing 
internal (core layer) low softening point material in core shell structure particles by a substance which 
has softening temperature higher than it since low-temperature-izing of fixing temperature and 
prevention from condensation at the time of preservation can be balanced, it is desirable. 
[0037]In the case of a core shell type toner, 0-80 ** of glass transition temperature of a polymer 
which constitutes a core layer is usually 40-60 ** preferably. When glass transition temperature is too 
high, fixing temperature may become high, and when too conversely low, preservability may fall. It is 
necessary to set up glass transition temperature of a polymer which constitutes a shell layer become 
higher than glass transition temperature of a polymer which constitutes a core layer as binding resin. 
Glass transition temperature of a polymer which constitutes a shell layer is 50-130 ** usually 80-1 10 
** more preferably 60-120 ** in order to raise the preservability of a toner. When lower than this, 
preservability may fall, and when conversely high, fixability may fall.Not less than 20 ** of differences 
of glass transition temperature of a polymer which constitutes a core layer, and glass transition 
temperature of a polymer which constitutes a shell layer are not less than 10 ** usually not less than 
30 ** more preferably. When smaller than this difference, balance of preservability and fixability may 
fall. 

[0038] Especially a wt ratio of a core layer of a core shell type toner and a shell layer is usually use 
**** at 80 / 20 - 99.9/0.1, although not limited. If a rate of a shell layer is smaller than the above- 
mentioned rate, preservability will worsen, and conversely, if larger than the above-mentioned rate, it 
will become difficult to be established at low temperature. 

[0039]It is desirable to restrict the amount of residual metals (ion) in a toner furthermore. When metal 
(ion), such as magnesium and calcium, remains in a developer especially, under a high-humidity 
condition, moisture absorption may be caused, the mobility of a developer may be reduced and it may 
have an adverse effect on image quality. What has few content in a developer of magnesium or 
calcium (only henceforth residual metals) can give good image quality without high printing density and 
fogging also under a high-humidity/temperature condition with a high speed machine which can print 
30 or more sheets in 1 minute. 1 70 ppm or less of the amounts [ 1 50 ppm or less of ] of residual 
metals are 120 ppm or less especially preferably more preferably. What is necessary is to dry using 
washing dehydrators, such as a continuous system belt filter and a siphon peeler type centrifuge, etc., 
to repeat and perform washing, and just to dry, for example in a drying stage of a toner production 
process, in order to reduce residual metals. 

[0040]A toner in particular of this invention is not limited by the process. For example, electrification 
control resin of this invention, binding resin, colorant, and other additive agents can be solidified [ melt 
kneading is carried out using a kneader, a roll, etc., and ] subsequently and ground, and can be 
prepared by classifying. It can prepare by mixing colorant, electrification control resin of this invention, 
other additive agents, etc. to a polymerization nature monomer which is a raw material of binding resin, 
drop-izing the mixture underwater to it, polymerizing by methods, such as suspension polymerization 
and an emulsion polymerization, in it, and making particles meet to it if needed. When preparing a toner 
by polymerization, it is preferred to knead electrification control resin and colorant of this invention 
using a roll etc., and to add beforehand, what was used as an electrification control resin composition 
to a polymerization nature monomer. 

[0041] Although a toner of this invention remains as it is and is also applicable to development of 
electro photography, in order to adjust the electrostatic property of a toner, mobility, preservation 
stability, etc., it usually uses them for it, making particles (henceforth an external additive) of particle 
diameter smaller than this particle toner adhere or lay under the toner particle surface. An inorganic 
particle and organic resin particles are mentioned as an external additive. As an inorganic particle, a 
silica dioxide, an aluminum oxide, titanium oxide, a zinc oxide, tin oxide, barium titanate, strontium 
titanate, etc. are mentioned. As organic resin particles, methacrylate polymer particles, acrylic ester 
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polymer particles, Core shell type particles etc. in which styrene methacrylic-acid-ester copolymer 
particles, styrene acrylic ester copolymer particles, zinc stearate, calcium stearate, and shell were 
formed in with a methacrylic-acid-ester copolymer, and a core was formed with a styrene polymer are 
mentioned. In the case of a magnetic one component system developer, oxides, such as iron, cobalt, 
nickel, an alloy that makes them a subject, or a ferrite, may also be included. An inorganic oxide 
particle, especially silica dioxide particles are [ among these ] preferred. Especially silica dioxide 
particles by which could carry out hydrophobing processing of these particle surfaces, and 
hydrophobing processing was carried out are preferred. Although quantity in particular of an external 
additive is not limited, it is usually 0.1 to 6 weight section to particle toner 100 weight section. An 
external additive may be used combining two or more sorts. When using combining an external 
additive, a method of combining the inorganic particles or an inorganic particle which differs in mean 
particle diameter, and organic resin particles is preferred. In order to make an external additive adhere 
to said particle toner, it teaches mixers, such as a Henschel mixer, and an external additive and 
particle toner are agitated and are usually performed. In adjusting a toner with an underwater 
polymerization mentioned above, after carrying out the agitation mix of the external additive to a water 
dispersing element of moisture handbill particle toner, a wet method, such as carrying out spray 
desiccation, can also be used. 

[0042]A toner for electro photography of this invention combines a good picture characteristic, fixing 
property, blocking resistance, preservation stability, and vinyl chloride-proof plasticizer nature and 
electrifying stability. Since this has low compatibility with a plasticizer which electrification control 
resin used for this invention realizes low melt viscosity in an elevated temperature in the state where 
a comparatively high glass transition temperature was held, and contains in VCM/PVC system resin, a 
rubber, etc. further, It is because a plasticizer does not shift to a developed toner image easily, and 
bleeding of a color material in a toner image is controlled since the toner image itself is ****. 
Therefore, when long term storage of the copy by a toner using electrification control resin of this 
invention is carried out in the state where a vinyl chloride system transparent sheet etc. were made to 
contact, it is hard to produce a color change, adhesion of a toner on a sheet, etc. 
[0043]Electrification control resin of this invention is excellent in color enhancement in coloring, and 
since stability to colorant is high, it shows high color fastness to light. Since a toner in this invention 
has good mixed-colors nature at the time of piling up not only with coloring in monochromatic but with 
other colors since it excels in transparency, it excels in the reproducibility of neutral colors. When a 
picture is formed on a bright film used for an overhead projector etc., a good color tone is shown also 
in a picture projected on a screen. 
[0044] 

[Example]Next, although an example is given and this invention is explained in detail, this invention is 
not limited to these examples. The part in these examples and % are weight references as long as 
there is no special mention. It evaluated by this example by the following methods. 
1. Compute the number average molecular weight of polyester resin characteristic (1) number 
average-molecularweight polyester as a standard polystyrene equivalent unit in accordance with the 
GPC method. 

(2) Measure the hydroxyl value of hydroxyl value polyester according to the method indicated in 2, 4 
and 9 of "standard fats-and-oils assay method" (Japanese oil recovery study association), and 2 -83 
paragraph. A unit is mgKOH/g. 

(3) Measure the glass transition temperature (Tg) of glass-transition-temperature polyester resin 
according to the DSC method specified to JIS K 7121. A unit is **. 

[0045]2. The ratio (dv/dp) with the volume average particle diameter (dv) of the particle diameter 
polymer particle of a toner characteristic (1) toner and particle size distribution, i.e., volume average 
particle diameter, and number average particle diameters (dp) was measured by the multi-sizer (made 
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by Beckman Coulter). Measurement by this multi-sizer was performed on diameterof 

aperture 100micrometer, the mediumriso ton II, and measurement-particles number 100000 piece 

conditions. 

(2) The shape of the toner shape toner measured the value (ri/rs) which took the photograph with the 
scanning electron microscope, read the photograph with the nexus 9000 type image processing 
device, and broke the major axis of the toner by the minor axis. The measurement number of the 
toner at this time was performed by 100 pieces. 

(3) Using the melt viscosity flow tester (the Shimadzu make, CFT-500C), the amount of samples was 
set to 1.0-1.3g, it measured by the following measuring condition, and the melt viscosity at 120 ** was 
measured. 

Starting temperature : 35 **, and part [ for /] and heating-rate:3 ** preheating time: 5 minutes, 

cylinder pressure: 10.0 kg-f/cm , Dice diameter : 0.5 mm, dice 1.0 mm in length, and 1g of shearing 

stress:2.451x10 5 Pa(4) THF insoluble daily dose toners are weighed precisely, It puts into a thimble 

(the ADVANTEC Co., Ltd. make, 86R size of 28x100 mm), and it is applied to Soxhlet extractor, and 

THF is put into a lower flask and extracted for 6 hours. Extracting solvents were collected after 

extraction, and in the evaporator, after separation, the soluble pitch extracted in the extracting solvent 

was weighed precisely, and was computed from the following calculations. 

A THF insoluble daily dose (%) =(T-S) (/T) x100T: The amount (g) of toner samples 

S: The amount (g) of extraction solid content 

[0046](5) The volume specific resistance value of a volume specific resistance value toner, About 3 g 
of toners were put into a tablet molding machine 5 cm in diameter, the specimen was produced, 
having applied about 100 kg of load for 1 minute, and it was measured under with the temperature of 
30 **, and a frequency of 1 kHz conditions using the dielectric loss measuring instrument (trade name: 
TRS-10 type, the Ando Electric Co., Ltd. make). 

(6) The electrification quantity under electrification quantity L/L (the temperature of 10 **, 20% of 
humidity RH) and H/H (temperature [ of 35 ** ], 80% of humidity RH) environment was measured, and 
the situation of the environmental variation was evaluated. The electrification quantity of a toner puts 
a toner into a commercial printer (24-sheet opportunity), and prints five printed patterns of half-tone 
after neglect under said environment one whole day and night. 

Then, the toner on a developing roller was attracted to the suction type electrification quantity 
measuring device, and the electrification quantity per unit weight was measured from electrification 
quantity and suction quantity. 

(7) Optimum dose of toners were put on the colorant dispersibility slide glass, the cover glass was 
hung from on the, it was heated to 1 70 ** with the hot plate, and melting of the toner was carried out 
next power was applied with the cover glass, and the toner was crushed. The major axis which 
observes the portion whose thickness of the toner measured by the thickness gage (the ANRITSU 
CORP. make, trade name:K-402B) is 20 micrometers with an optical microscope, and exists in 
100-micrometer square counted the number of a color particle of 0.2 micrometers or more. 
[0047]3. the printer (offing data company make.) of one ingredient of nonmagnetic development 
system of image evaluation (1) printing-density marketing Set a print form to a trade name "micro line 
3010c", and a toner is put into a developer, The neglect back was performed under the environment 
(H/H) of the temperature of 35 **, and 80% of humidity, continuous printing was performed from the 
first stage with printing density 5% one whole day and night, black solid printing was performed at the 
time of the 20.000th sheet printing, and printing density was measured using the transmission type 
image concentration measuring apparatus by McBeth. 

One whole day and night using the printer which carried out the fogging above-mentioned under the 
environment (H/H) of the temperature of 35 **, and 80% of humidity (2) After neglect, Continuous 
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printing was performed with printing density 5%, printing was stopped on the way after 20,000-sheet 
printing, and the toner of the nonimage area on the photo conductor after development was made to 
adhere to adhesive tape (Sumitomo 3M Scotch whisky mending tape 810-3-18). It was stuck on the 
print form and the whiteness degree (B) was measured with the whiteness degree plan (made by 
Nippon Denshoku). Similarly, only adhesive tape was stuck on the print form and the whiteness degree 
(A) was measured. The fogging value was computed in the formula of fogging (%) =(A-B). The one 
where this value is smaller shows that there is little fogging. 
[0048][Composition of a precursor] 

(Synthetic example 1) 545 copies of 4-methyl-hexahydrophthalic anhydrides, 284 copies of 2,2-bis(4- 
hydroxy cyclohexyl)-propane f and 1 71 copies of ethylene glycol were taught to the 3 Thu mouth flask 
provided with an agitator, the thermometer, the flowing-back condenser tube, the water sharing pipe, 
and the nitrogen gas introducing pipe. The total of a hydroxyl value [X]The total of /acid value The 
ratio of [Y] is 1.20. It stirs introducing nitrogen gas, and it was made to react at^200 ** for 3 hours, 
removing the water generated during a reaction. Next 0.5 copy of tetrabutoxy titanate was added, 
reaction temperature was raised to 220 **, the pressure in a flask was reduced little by little, it was 
made 5 or less mmHg 1.5 hours afterward, the reaction was continued after that for further 3 hours, 
and polyester precursor (I) was obtained. 2,050 and a hydroxyl value were [ 68 mgKOH/g and the glass 
transition temperature of the obtained polyester precursor A of the number average molecular weight 
] 62 **. 

[0049](Synthetic example 2) 484 copies of 4-methyl-hexahydrophthalic anhydrides, 373 copies of 
2,2-bis(4-hydroxy cyclohexyl)-propane, and 1 43 copies of ethylene glycol were taught to the 3 Thu 
mouth flask provided with an agitator, the thermometer, the flowing-back condenser tube, the water 
sharing pipe, and the nitrogen gas introducing pipe. Hydroxyl value total [X]/acid value The ratio of [Y] 
is 1 .10. It stirs introducing nitrogen gas, and it was made to react at 200 ** for 3 hours, removing the 
water generated during a reaction. Next, 0.3 copy of iron acetylacetonate was added, reaction 
temperature was raised to 220 **, the pressure in a flask was reduced little by little, it was made 5 or 
less mmHg 1 .5 hours afterward, the reaction was continued after that for further 3.5 hours, and 
polyester precursor (II) was obtained. 3,440 and a hydroxyl value were [ 53 mgKOH/g and the glass 
transition temperature of the obtained polyester precursor B of the number average molecular weight 
] 70 **. 

[0050][Composition of a hexahydro terephthalic acid screw (beta-hydroxyethyl)] 
(Synthetic example 3) 557 copies of 1 ,4-cyclohexanedicarboxylic acid and 443 copies of ethylene 
glycol were taught to the 3 Thu mouth flask provided with an agitator, the thermometer, the 
flowing-back condenser tube, the water sharing pipe, and the nitrogen gas introducing pipe. It stirs 
introducing nitrogen gas, and it was made to react at 180 ** for 5 hours, removing the water 
generated during a reaction. Reaction temperature was raised to 200 **, the pressure in a flask was 
reduced little by little, it was made 5 or less mmHg 1.5 hours afterward, the reaction was continued 
after that for further 2 hours, and the hexahydro terephthalic acid screw (beta-hydroxyethyl) was 
obtained. The hexahydro terephthalic acid screw (beta-hydroxyethyl) was a water-white fluid. 
[0051][Composition of electrification control resin] 

(Example 1) In the 3 Thu mouth flask provided with an agitator, the thermometer, the flowing-back 
condenser tube, the water sharing pipe, and the nitrogen gas introducing pipe. 18 copies of hexahydro 
terephthalic acid screws (beta-hydroxyethyl) obtained in the polyester precursor (1)80 copy obtained 
in the synthetic example 1, two copies of 5-Na sulfoisophtharate methyl ester, and the synthetic 
example 3 were prepared. It stirs introducing nitrogen gas, and it was made to react at 200 ** for 5 
hours, removing the water generated during a reaction. 0.3 copy of iron acetylacetonate was added, 
reaction temperature was raised to 220 **, the pressure in a flask was reduced little by little, it was 
made 5 or less mmHg 1.5 hours afterward, the reaction was continued for further 5 hours, and 
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polyester resin (III) was obtained. The number average molecular weight of obtained polyester resin C 
was a solid of the light yellow transparence 12 mgKOH/g and whose glass transition temperature 
1 1 ,420 and a hydroxyl value are 63 **. 

[0052](Example 2) In the 3 Thu mouth flask provided with an agitator, the thermometer, the 
flowing-back condenser tube, the water sharing pipe, and the nitrogen gas introducing pipe. 1 5 copies 
of hexahydro terephthalic acid screws (beta-hydroxyethyl) obtained in the polyester precursor (11)80 
copy, five copies of 5-Na sulfoisophtharate methyl ester, and the synthetic example 3 which were 
acquired in the synthetic example 2 were prepared. It stirs introducing nitrogen gas, and it was made 
to react at 200 ** for 5 hours, removing the water generated during a reaction. 0.5 copy of iron 
acetylacetonate was added, reaction temperature was raised to 220 **, the pressure in a flask was 
reduced little by little, it was made 5 or less mmHg 1.5 hours afterward, the reaction was continued for 
further 5 hours, and polyester resin (IV) was obtained. The number average molecular weight of 
obtained polyester resin D was a solid of the light yellow transparence 16 mgKOH/g and whose glass 
transition temperature 1 0,860 and a hydroxyl value are 68 **. 

[0053](Reference example 1) 20 copies of hexahydro terephthalic acid screws (beta-hydroxyethyl) 
obtained in the polyester precursor (1)80 copy and the synthetic example 3 which were acquired in the 
synthetic example 2 were taught to the 3 Thu mouth flask provided with an agitator, the thermometer, 
the flowing-back condenser tube, the water sharing pipe, and the nitrogen gas introducing pipe. It stirs 
introducing nitrogen gas, and it was made to react at 200 ** for 5 hours, removing the water 
generated during a reaction. 0.5 copy of iron acetylacetonate was added, reaction temperature was 
raised to 220 **, the pressure in a flask was reduced little by little, it was made 5 or less mmHg 1.5 
hours afterward, the reaction was continued for further 5 hours, and polyester resin (V) was obtained. 
The number average molecular weight of obtained polyester resin (V) was a solid of the light yellow 
transparence 10 mgKOH/g and whose glass transition temperature 1 1,800 and a hydroxyl value are 62 
**. 

[0054] [Manufacture of a toner] 

(Example 3) In the solution which dissolved 9.8 copies of magnesium chlorides (water-soluble 
polyvalent metallic salt) in 250 copies of ion exchange water. It added gradually under stirring of the 
solution which dissolved 6.9 copies of sodium hydroxide (hydroxylation alkaline metal) in 50 copies of 
ion exchange water, and magnesium hydroxide colloid (metal hydroxide colloid of difficulty water 
solubility) dispersion liquid were prepared. They are number average particle diameters of a drop about 
the particle size distribution of said generated colloid. D50 (50% accumulated of number particle size 
distribution) and D90 (90% accumulated of number particle size distribution) were measured with the 
particle-size-distribution measuring device (a SALD2000A type, the Shimadzu Corp. make). In 
measurement by this particle-size-distribution measuring instrument, it carried out on condition of 
salt solution use 10% as carrier fluid at the time of drop measurement for [ refractive-index 
=1 .55-0.20i and ultrasonic-exposure-time = ] 5 minutes. 

[0055]The polymerization nature monomer composition for cores which consists of 80.5 copies of 
styrene, and 19.5 copies of butyl acrylates, One copy of polyester resin (III) manufactured in Example 
1 as electrification control resin, Wet milling was performed for seven copies of carbon black (the 
Mitsubishi Chemical make, trade name "#25B"), two copies of t-dodecyl mercaptans, and 
dipentaerythritol hexa Millis Tait 10 copy using the media type wet grinding mill, and the monomer 
composition for cores was obtained. On the other hand, two copies of methyl methacrylate and 100 
copies of water were micro-disperse — ization-processed with the ultrasonic emulsification machine, 
and the water dispersion of the polymerization nature monomer for shell was obtained. D90 was 1.6 
micrometers when the particle diameter of the drop of the polymerization nature monomer for shell 
was measured by (a SALD2000A type and the Shimadzu Corp. make). 

[0056]In the magnesium hydroxide colloidal dispersion liquid (four copies of amounts of colloid) 
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obtained with the above, stirring until it throws in said monomer composition for cores and a drop is 
stabilized — there — t-butylperoxy2-ethylhexanoate (the Nippon Oil & Fats Co., Ltd. make.) Trade 
name "par butyl O" After adding five copies, using EBARAMAIRUDA (the Ebara Corp. make, kind 
name "MDN303V"), quantity shearing stirring during 30 minutes was carried out at the number of 
rotations of 15,000 rpm, and the drop of the monomer composition was corned. When put the water 
dispersion of this corned polymerization nature monomer composition for cores into the reactor 
equipped with stirring wings, a polymerization reaction was made to start at 90 ** and polymerization 
conversion reached to about 100%, it sampled and the particle diameter of the core was measured. As 
a result, volume average particle diameter (dv) was 7.2 micrometers. The water dispersion and 
2,2'-azobis (2-methyl- N. -(2-hydroxyethyl)- the solution which dissolved 0.2 copy of propionamide 
(the Wako Pure Chem make, trade name "VA-086") in 65 copies of distilled water was put into the 
reactor) of said polymerization nature monomer for shell After continuing a polymerization for 8 hours, 
the reaction was suspended and the water dispersion of pH 9.5 particle toner was obtained. 
[0057]After making pH of the system or less into five with sulfuric acid, performing acid cleaning (for 
25 ** and 10 minutes) and filtration separating water, stirring the water dispersion of the particle toner 
obtained with the above, 500 copies of ion exchange water was newly added and re-slurred, and 
backwashing by water was performed. Then, again, after the repetition line carried out filtering 
separation of the solid content for drying and backwashing by water several times, the dryer 
performed 2 day-and-night desiccation at 45 **, and particle toner was obtained. The volume average 
particle diameter (dv) which took out and measured dry particle toner was 7.2 micrometers, and 
volume-average-particle-diameter (dv) / number average particle diameters (dp) were 1 .23. rl/rs was 
1.1 and the amount of gels was 1 1 %. The major axis of the number of color particles of 0.2 
micrometers or more which exists in an unit area was two pieces. To 100 copies of particle toner 
obtained with the above, 0.6 copy of colloidal silica (the product made by Aerosil, a trade name 
"R972") by which hydrophobing processing was carried out was added, it mixed to it using the 
Henschel mixer, and the toner was prepared. The obtained evaluation of the characteristic of a toner, 
a picture, etc. is shown in Table 1 . 

[0058](Example 4) In Example 3, polyester resin (IV) was used instead of polyester resin (III) as 
electrification control resin, and also the toner was obtained like Example 3. The characteristic of a 
toner and the evaluation result of a picture which were obtained are shown in Table 1 . 
[0059](Comparative example 1) In Example 3, one copy of polyester resin (V) manufactured by the 
reference example 1 instead of electrification control resin in the polymerization nature monomer 
composition for cores is used, Two copies of salicylic acid metal salt system charge controlling agents 
(Orient chemical industry company make, trade name "BONTORON E-84") were used as a charge 
controlling agent, and also the toner was obtained like Example 1 . The obtained evaluation of the 
characteristic of a toner, a picture, etc. is shown in Table 1 . 

[0060] (Comparative example 2) In Example 3, as electrification control resin, instead of polyester resin 
(HI), Styrene butyl acrylate and a 2-acrylamido-2-methyl-propane-sulfonic-acid copolymer (the 
weight average molecular weight 1 2,000, the glass transition temperature of 67 **, 7% of functional 
group amount) were used, and also the toner was obtained like Example 3. The obtained evaluation of 
the characteristic of a toner, a picture, etc. is shown in Table 1 . 
[0061] 
[Table 1] 
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[0062]From Table 1, the toner of the comparative example 1 and the comparative example 2 which did 
not use electrification control resin of this invention understands that printing density is [ which has 
much fogging ] also low. On the other hand, the toner using electrification control resin of this 
invention has high environmental stability, pigment dispersibility is good, there is little fogging, and it 
turns out that printing density can be made high. 
[0063] 

[Effect of the Invention]The toner for electro photography using electrification control resin of this 
invention, Also in the fixing apparatus which combined the heat-resistant film and thermal head in 
which power saving and a quick start are possible, the interval of fixing starting temperature and offset 
starting temperature is large, and the good low-temperature-fixation characteristic, the surface 
smoothness of a high fixed image, and high-temperature-preservation nature are shown, moreover — 
since it excels in the stability of electrification quantity and excels in the dispersibility of colorant, the 
reproducibility of a color picture is high, a clear picture can be acquired, there is little fogging and 
printing density can also be made high — the color projection to a vinyl chloride resin sheet — it 
sticks and is hard to start ****. The electrification quantity of a toner is controllable by changing the 
amount of monomers containing the sulfonic group etc. by which copolycondensation is carried out 
into electrification control resin. 
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— K "O^xUaUl — fl^K^/WS^— K 

x^;i^£&fc£a<3*tfsn*. msteia&^nii 
[oo3i] ^nero^^^y^x 

f$<D©#lfc:-*iB&#3 0-2 0 Ot, #£b<l*5 0 
-I80t. «rl'«F*L<«6 0-1 6 O^WteffltCfc 
^>^x«JXU h-^xXrJ^, ra©&fcT-*M& 
^50-8 ot:o?ttH*c**^>^jiuxu 1 — ;ux 
X7^l//«c£<^S&xx^;Wh£&a^ ht-tLto 

^flian oooeu:T«>0> x^u>i o oas®*::** 

U2 5T:T5ffiSfiBJ£CJtiSJ&?U 8ffi*10mg/KO 

MfiTl^^^^t. ^«*tt- ASTM 

D3 4 1 8-8 2\Z*^>Tmi£Ztlitm-e$>Z. -bfiW 
§**>)<0ffifct> fc&BH&l OOSS&fCttLT, jSft, 

0. 1-2 0SSSP, *?£U<«:1-1 5ffiSS5T& 

[0 0 3 2] #359f<Oh:7— tt, fHft¥t5tft& (dv) 

^esits&^^m (dp) ©it (dv/do) am 

-2. 0. ffSKttl-1. STfci. *&• h^- 
COfiS r 1 r s T$«ofct3 ( r 1/rs) AH — 

1. 3©tefflT*<&*CtJWi7£L^. 

[0 0 3 3}*^Oht-«, 12 0tT©fliattffi 
iB*ft, 10, OOOPa • sETF, SfiKttl 0 
0-10, OOOPa'S. <kD»3iU<ttl. 0 0 0 
-8. OOOPa • s-Cifc*. C<0£5fr#»«i&Sfc 

ffl«, 5 0-8 013, flF$L<te6 0-7 ot:Tfc9* 

aftfabra&&&a<> ja^9 o-i 5 ox:. »$u<»io 
o-i3 oxrc&a. «wtiaffi**«i>£fiM£te#flrF-r 



(7) ttffl2003-2l5853 

*&m<Ohi— fcL ^Se£S&S£H::«fc*;tf7XIE 
fflft. 0-8 0"C, $?£L<te4 0-7 or 

[003 4] ^m<Dhi—\t, fh7tH077> 
(THF) 0-5 0 36, »SU<tt 

SOX&LhTMU yax«flTF-*» 

g (Q-cm))*t, 1$10-13, $ff£L<tel 
0. 6-12. 5CD<fe<0Tfc*. {£&83*mffte#'h«* 

fi*mst& (H/Hsate) , <&&&mm& <l/lsb 
C0 0 3 5) *^<oht- li, m&\ 7 ot;T»iau 

TJBW?2 OmnlCUfch^-CDSISl 0 0/zmX 1 0 0 
/xm*JCgigSn*fiS&0> 2 *m&±o>%&#\& : m 

<tt2 0{@«T"C*6* £©&*t^<hrt9--©»t0# 
[0 0 3 6] *1t. *m\*>h->— «, ±^Ufch7>- 

/ k 5 > x ^ a * c «t dn? ^ * co t » * u ^ . 

[0 0 3 7] =3 7">x^SK7^-c04S^. aTB£J8fifc 

40 -r^s^co^xte^ffi^tt* a^o-8 ot:» 

a-&<*co^7x«£^ta^«, e^ntiT37js^ 

^t^^-®^»5. xx^a^tt^-r^ffl^co^f^x 
te^s^^, h7"-©»??tte[Sj±5-a-*fc«>ic. sis 

5 0-1 3 CC. Jf£b<l*6 0-1 2 0X:, <fc0$?& 
L<$^8 0-1 1 0tTi&6. un<fc0®^t«fiFW 
50 ©T-r^Ct^aBD, ij»i:i5^iS«ttWr5ui 
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(0 0 3 8) □7->i^Sht- <D3 7JS£^xJW@<>: 
9. 9/0. lTffifBfc*. v'^^ScoSPJ'&^-fcE^^ 

[0 0 3 9] ^scht- as 

SKttl 7 0 ppmKT. «k0»il/<ttl50pp 
m&T. «rlZ0F£U<ttl 2 0 p pmECFTfc*. 

m^&tymmzmu-r* z taws l 

[0 04 1] ^SiTtf^© 
*A. Kfc?*>. &<fc&$9. ^>K^U^ 

a. 5F^>iax ha>^^A&^^5f€>n^. *r«*« 

JBtFF&LTIl. ***UJWftxX^ffi£#t». 7 



$a. ^x;^^^^u;nftxx^^m^^Tiir*< 
^7x9-r hwmm* z\n*><o 

f ioofflSSi:MU> 9tt. o. i-6mffigrefc 

S^ft5i:tt. tt&ffl<fch*-ti : Pr>:£'N>^x 

[0 0 4 2] *%^<OfB^Sfflh^-«^»^e©«l 
KffcfttfxjHIlMk «UifA59lc^sn^^»fIi: 

40 ^tticanxo*. *fc^-n-Ay k^o^x^^- 

[0044] 

Zlti60fll4>«>aU9J:tfXI;*. t»8W^»DAi& 

1. #UX^^P«ffi»tt 
50 (l) SkW^Fflk 
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(2) *B*3G5 

( B #*&«:#&£) <D 2. 4. 9, 2-83JSlCffi^$ 
n^ttiC^CX®3£r-5. 4MfcttmgKOH/gT& 

#Ux*^#B&0# (Tg) H J I s 

K 7 12 1 IC^^n^DSC^JC^UTffl^f 

CO 0 4 53 2. 

(1) h±-0)tiL& 

m&&m*><*mwBn& (dv) &iw&s5$*fcEjis# 

(dp) (dv/d 
p) i*v;i^+M-tF- ^> - n-;u^-tts) 
fc^ostisLfc, c <d^ ji^tM' — c j: * aflfc tt . 7 

/t— ^v-S : 1 0 O^m. : <7h>1U 
^HBft : 1 0 0 0 0 Ofi90>ffc#-etf o/t, 

(2) h*- *8M* 

i***^-** 900 om<Dm&&wmm~z&tfr&fr. h 

2— <DS«*$SSTS*J^fcfia (r l/rs) £8)52U 
fc. CCDl^c0h^~O®^3SW:i OOfiTfx^fc. 

(3) ®Mttm 

(mmm^mm. cft-sooo & 

Sfli&iSK :3 5t, l?fij«tt : 3tV*K ?IM$B : 5 
*K ->U>y— ffi^j : 1 0. OKg - f/cm 2 . ^-f 
Xifi&:0. 5mm, £f-f 1 . 0mm, 53$rj£ 
# : 2. 45lX10 5 Pa 

(4) THF5F»»ffl 

86R1^X28xl00mm) CAtl. «l*y 
yirAU— tttfSB£frlt. THF«T«07W3fcV> 

TH F5F»»fi (%) = ( (T- S) /T) X 1 0 O 
T : h*— * >^ffl (g) 
S :IAUigl^5>S (g) 
[0 0 4 6] (5) {*1&B*J&K& 
h ^-©*«B#«l«tttt. h *> 3 g 5cm 

<o&&\ti.mmzA*\* j^i o o k gco»ffi€ i#m*t* 
■omH-efMu *n*«nM*»««es «a« : t 

RS-10®, 2c©«&*tffl) *H*», B&3 0T:. JQ 

ttttikHz <o&tiry-em& Lfc. 

(6) *$f8ffl 

L/L (iS&lOt:, S&2 05SRH) . H/H (&£ 



3 5t, SK8 096RH) |R«TK:*l««1ttflk«aBe 

ime?u>*'<- <2 4ttta> em— *a*u ffiffi 

fcD Lfc. 
(7) 

A7-f K^9X£Sffl0>h:>— *r<0±fce>X/i 

io — ^9x£J&tt. h^-hcti 7 ox:* 

IS&fe :K-402B) TfflSlfe h 2 0 

Mm<*>8&#^ jBMfttteTflftu looiimw 

CO 04 7] 3. BJKSfffi 
< 1 ) 8J3=£& 

20 B. f95ft* r-r-f ^0903 0 1 Ocj ) 

fc-feyhU BftBBlch^— fcAfu ia&3 5t&lf 
fii«8 0S<D (H/H) SR&TT-gfcfcSHS. 5 KfP 
««Ttt«*&»MI!* s £lTlr>. 2 0. OOOftlEp 

MBtKA^t. zo*mmzmiz\stt. 

(2) 

%<0 (H/H) B*rF-C-S*fltB«. 
IKWftff^. 2 0, OOOtt^C HJ^fcifc* 
30 -CfftlkS*. Bft&0Bft(tJi£&«MSttffi«>t'?'-- 
({££X'J-XA*fc®*3^*>7^> 
10-3-18) Kttfc -WISH*? 
BBfcKOtttt. *©6ftB (B) (B*« 
6B) "CfflffiL^. »ftli« tt*?-^«!W*Rl*ffi« 

ciio^, ^cafifi (a) ^suxs:. 

a^u («) = (a-b) offl-st^-rfittflLfc, c 

[0 0 4 8] CMHflBOftM 

40 lf$t%tf7.&\ i g%®X-tZ=y □ 7773IC, 4-^^ 
JP-^*^tFa7^;«B*«f5 4 5B* 2. 2-e 

ffifiS^ft (X) /Wtf<DMfc ( Y] ©kfcttl. 2 0-C 

^IZ^h9^h*^^^-h0. 5M«hlL. 
iaSt^2 2 0X:Jw±tfT7 7X3F*3OflE^€riJ>Ur*r>« 
1. 5^M«tC5mmHgWTlwU» -ErCD^^^il 
50 3^MK*Slft»tT, )JfJi^f;PW (I) 
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2, 0 5 0, *mmm&6 8mgKOH/g* #5X<£ 

(0 0 4 9] (MM 2) ia&3h 3§i8«W3J 

3C. 4-*^-^*+ffcFa:7;$';P&^&|4 8 4 
S. 2. 2-tX {4-tHD^->^D^y^) - 
^P/0 3 7 3gJ. RtfX^lxVi/Un — M 4 3gB& 

tt&/vti. *m&mm& cx) /she cy) <&itfcu. 

10t*6. S3»^X^«AU^6ittft*fT^ Kit* 

«t»csi«r***»*u^e 2 o ot;-e3ESflqR&s 

^M$2 2 OrKJttfT^Xn^COHErt^LT 
O&U. 1. SEIiailgfcSnimHgECFlCU 

5^JBJRj££:l&ttT» ^Ux^rMKWf <I 

7ffi^3. 4 4 0. *BlW5 3mgKOH/g, # 

Coo 50] C^*t*fcKnx-u:7^geex (£-fc 

(^J3) ffi*ft», W»h MMBMW. #*«sJ: 
tfg&tfxttASSiia^fcHs/D^xzH;:, l. 4- 

«#£frt>, K&*tz£j3uTZ>*$:f&$:l.U&s> 1 8 0 
•C-CS^SlC^-frfc. E*Eiam«:2 0 0"CiCJttfT:7 

Hg£(Ti:U ^C0&3 6K2B#r9JKJC£&«*T, 'N*- 

-y-t FnT-uyfjv&vx (3-fcKn^r^x^;w =fr 
[oo5i] [^m^^iB^j^] 

W^nfc^Ux^rMK^ (I) 8 0 SB. *5cfctf5 
- N a X Jtr*«f V 7^;^>^XXt^ 2 SBfccfc I» 
riE«3"C»^tl&'\^fc HDrl/7^8W (0- 
tHD^^XWW 1 8S&£tt2^£. g$*fX£iBA 

hO. 3&£iSlraU 2 2 O^KJitfT^ 

XZ3rt<OjaE^5^L*ro«U, 1. 5MC5mmH 

;u»fl& <iii) fct&fc. f&6nfc#yx;^;MSJfi&c 

tt. R^^^iSA* 1 1. 4 2 0, 7tt&£ffi*< 1 2 m g 

c O 0 5 2 J (SiiSfci 2 ) is^a. s&bk sifi#sp 

^jfcmT8*nfc#UXX5 v ;Mfflffi# (N) 



8 0®, S-NaX^^V^^M&^^XA^JUS 
7-tb^-hO. 5®£^Jfflb, K#ia&£2 2 0t;fc 

±^T77X3rt^^^Lf^i:, i. 5P$ra& 

KlSmmHgJ^T^U, £ 5BmRfc*£2ttT, 

ux^f;^ffi (iv) f$e»nfc#uxx7MU 

10 SMtDtt, STO^^tlO, 8 6 0. TK&gffiaU 

(0053) (0#w i ) ia&st. ssmsi 

zifc, 2 'J xXr^fitlB* (1)8 

0 SU3 J; TfGt&Wi 3 S *lfc's*-ii-fc: H a r V 7 ^ ^ 
(0-fc:Kn**>x^JP) 2 0ffl$tt^fc\ & 
$#X£i»Abfc*<£ttJ*&fTV>, firtJ^n^-r^TK 

20 ;P7-tK*-ho. sgfrs&inu Kfcia&£22ot: 
#uxxt\>v«b& (V) zntz. ^^n^'jxxf;p 

»J& (V) fcl, l. 8 0 0, tkb^m 

AU0mgKOH/g. #5X|5^ffiat6 2T:0>8*$t 

(0 0 5 4) ©SiS] 

<&IS0fl3) 2 5 0SHCttUfc^*S>*Z» 

(*J8fc2Hffi&®ifl) 9. 8&£##Lfc7M8»K:, *T 
30 5 0 &tz*&(t1- h 0 Oix (*mi£7)m U 

&«) 6. 9&&mmLtt*mmz$i&Tx&*\zi&to 

< K<Otm^*«SStOfB»¥^S D 5 o 

&#is<z>so%&mm to bo (is»i»ft(D9o 

%#mm tt. fiffi^^®^© (SALD2 0OOA 
^^S»Z«t*iffl^^^V^T«, JB<fr^= 1 . 55- 

o. 2oi, j®^jsw^rfl=5^pa, %mu£tt«># 

40 fflKtttl O^^fi^mffl^frTff^^. 

[0 0 5 5] X^W>8 0. smxf 79 0^^9-^ 
19. 5g9^6^*3Tfflffi^tt^S^«a^iat. ^« 
(MPefmiUTI^^J 1 Tfigifib^'JXX^JUffim 

(iii) I®, n-xz>yzrv9 (Hs^ttsa. ® 

S« r#2 5Bj ) 7®, t-V*i l 'fr*W7*>2 

g?Ri;^>^xijx'j s-jp^tf^ux^-h i o 

2gBt7fci 0 0S«rj@«&aik»iCTek^^iaSU 
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m&&mBtftG>Wim<nn& <sald2oooa 

6 /imT^L 
[0 0 6 6] ffi£££9f»6nfcMft7^*5/9A:] 

-^f ^-^->- 2 -x?J^1f/I- h (B* 

3Vj)£ffiv>T, 1 5, 0 0 0 r pm<0t2H£8rC3 0 10 

ffi^fEftSSjWSja: 1 0 0%K}iUfc<!:SK* 
¥^«tS (dv) tt7. XC ^BB> 

V*>7Z H («t£*MfcM. ifc«B£ rvA-0 8 

6j ) 0. 2 0«. I8f*6 505i:g»U*jS^R 20 

JS&tcAtlfc. 8*m®^£*iiJ£bfc&. E&£#lfc 

[0 0 5 7] MBCJlOft&ht- 

^C«fc9&<DpH£5£*TK:UT&ifc*S> 

SffcC-ft^MSO OffiSitoitTSA^U-ft 

ttOigLfroT, U&«* fcMKCT 

4 5TZT2g#$fcBI£fT^ IMPtfcfc. 

v) te7. 2jiRrt»feQ. ttttTOtt* (dv) /«» 



¥*ltfc&<dp) tel. 2 rl/rsli 

flttffilcJ:0»6nfcK!#-Ha^l OOSS 
83. TR9 7 2J) 0. 6ffi€tBJ0U *\>'>x 

C0058J <mttM4) &timZtZ&b*X. &HMf* 
W*£UT#yxXxJW»© (III) o«brji:#ij 

jsj&ea? i 

[0 0 5 9] OtlftMl) ^3f:*t»t, a7fflffi 
lT«5Sbfc*Ux^^;i/«IS (V) £fc 
X>Mfc^I$#35. W>ha>E-8 4j ) 

-r. 

[0 0 6 0] um#2) «s^3^v>T> gaaa 

fiEiicT#UXX^P«ffi (III) OttbOfc. .2L 

2. ooo, ^^aate?^, gflg&g7%) £ 

^«SM3timfilHbTh^-^fc. 

[0 0 6 1] 
[&1] 







m 






3 


« 


1 


2 














7.3 


7.1 


7.6 


7.4 


d v/d p 


1.21 


1.19 


1.26 


1.23 


»tt (r 1 /r fi> 


1.2 


1.1 


1.2 


1.2 




6600 


5 BOO 


6900 


7900 


THF5Fi85^a C%) 


16 


12 


18 


21 


t*tfE!*&tA (log (B • cm> 


11.5 


11.6 


10.6 


11.1 




-28 


-41 


-U 


-33 


H/H?PJ5 Itf C/g) 


-26 


-40 


-8 


-15 




5 


3 


173 


15 


BfWfffl 












1.52 


1.43 


1.18 


1.39 




0.5 


0.7 


10.6 


11.3 



[oo6 2] auo. *&m<omnmmisim : e&mi> 



[0 0 6 3] 

50 <, &#fefcffl5£SSf#tt£, SSf^^PlfifecoSS^W^ 
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4J029 AA01 ABO? AC02 AE1S BA02 
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